Background. Polymyxins are important antimicrobial agents for the treatment of infections due to carbapenem-resistant and other multidrug-resistant organisms. Recently, the CLSI and EUCAST have set breakpoints for colistin (EUCAST and CLSI) and polymyxin B (CLSI) with slight differences in recommendations. However, there are issues unique to the polymyxin class that warrant additional guidances. Herein, we assess data related to breakpoint setting and make additional recommendations for polymyxin AST interpretive criteria.
Background. Appropriate application of antimicrobial PK/PD properties is crucial to optimizing patient outcomes. Although β-lactams are among the most utilized and effective antibiotics, optimal dosing strategies in obese populations are largely unknown. The objective of this study was to compare PK/PD of CPM in non-obese (NO, weight 80-100 kg) and obese (O, weight > 100 kg) patients.
Methods. A prospective comparative PK/PD analysis was conducted in NO and O patients receiving CPM. Blood samples were obtained at 30, 60, 120, 240, 360, and 480 minutes after CPM infusion. CPM concentrations were determined by reversedphase high-performance liquid chromatography. Non-compartmental PK analyses were performed, followed by Monte Carlo simulations (Oracle Crystal Ball®, 5,000 simulated patients) to estimate probability of target attainment (PTA) against common Gram-negative pathogens. The desired PD target for CPM was % time above MIC of unbound drug (%fT > MIC) ≥ 60%. Chi-squared and Mann-Whitney U tests were used for analysis.
Results. Seventeen patients were enrolled and most (94%) received CPM 2 g q8h. A significant difference in actual body weight and body mass index was observed (P < 0.001). There were no differences in other baseline or PK characteristics between the two groups. Utilizing CPM 2 g q8h, PTA ≥ 90% was not observed for organisms with an MIC of 8 μg/mL, the current CLSI breakpoint for P. aeruginosa and A. baumannii (PTA = 88% vs. 81% in NO and O groups, respectively). With a 6 g continuous infusion (CI), however, ≥ 90% PTA was achieved in both groups (PTA = 100%) for organisms with an MIC of 8 μg/mL, while a regimen of 2 g q8h (infused over 3 hours [EI]) also provided PTA of ≥ 90% in both groups (PTA = 98% vs. 92% in NO and O groups, respectively). Goal PTA was not obtained in either group for organisms with an MIC of 4 μg/mL with CPM 1 g q8h or 2 g q12h (i.e., CLSI recommended dosing for organisms with MICs of 4 μg/mL).
Conclusion. Optimizing PK/PD parameters through novel dosing strategies are essential in both the NO and O populations for optimal CPM exposure in susceptible pathogens with higher MICs. CPM 6 grams/day by either CI or EI provides more optimal PK/PD characteristics in obese patients for pathogens with MICs at or near the current CLSI-recommended breakpoint.
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Population Pharmacokinetic Analysis of Baloxavir Morboxil, a Cap-Dependent Endonuclease Inhibitor, in Adult and Adolescent Healthy Subjects and Influenza Patients and Exposure-Response Relationships in the Patients at High-Risk of Influenza Complications
Hiroki Koshimichi, MS 1 ; Sylvie Retout, PhD 2 ; Valérie F. Cosson, PharmD, PhD 3 ; Stefan De Buck, PhD 4 ; Yoshiyuki Tsuda, BS 1 ; Toru Ishibashi, PhD 1 ; Toshihiro Wajima, PhD 1 ; 1 Shionogi & Co., Ltd., Osaka, Japan; 2 F. Hoffmann-La Roche Ltd., Boulogne Billancourt Cedex, Ile-de-France, France; 3 F. Hoffmann-La Roche Ltd., Basel, Basel-Stadt, Switzerland; 4 Hoffmann La Roche AG, Basel, Basel-Stadt, Switzerland Session: 162. PK/PD and Susceptibility Testing Friday, October 4, 2019: 12:15 PM Background. Baloxavir marboxil is a prodrug of baloxavir acid which is a selective inhibitor of cap-dependent endonuclease. The global Phase 3 study conducted in the influenza patients at high-risk of influenza complications (CAPSTONE-2) enrolled adult and adolescent patients from 2016 to 2018. Baloxavir marboxil demonstrated significantly shorter time to improvement of influenza symptoms (TTIIS) than placebo. The aim of this study was to build a population pharmacokinetic (PK) model of baloxavir acid and to evaluate the exposure-response relationships in high-risk patients.
Methods. The population PK analysis was conducted on the pooled data from 13 clinical studies: 10 phase 1 studies, a phase 2 study, and 2 phase 3 studies. A total of 11846 plasma concentrations from 1827 subjects were used for this analysis. The influence of background characteristics including risk factors of influenza complications was assessed on the PK of baloxavir acid. The individual C max and AUC were estimated with an empirical Bayesian approach. Exposure-response analysis was conducted for TTIIS and virus titer in the high-risk patients.
Results. A 3-compartment model with first-order absorption and lag time was selected as a structural PK model, and well described the plasma concentrations. The population PK analysis suggested that (1) AUC in non-Asians was 30.7% lower than that in Asians, (2) body weight significantly affected the exposures to baloxavir acid, (3) the exposures in high-risk patients were similar to those in otherwise healthy patients, and (4) no PK differences were identified regarding the risk factors for influenza complications. The exposure-response analyses showed that the body weight-based dose regimen (40 mg for the patients weighing <80 kg and 80 mg for the patients weighing ≥80 kg) shortened TTIIS and reduced virus titer for both type A and B influenza, across the entire range of baloxavir acid exposures observed in CAPSTONE-2 although subject number in the lowest exposure group was limited and it was difficult to discuss the magnitude of the responses accurately.
Conclusion. The results of the population PK analysis and exposure-response analyses provide useful information for understanding the pharmacokinetic and pharmacodynamic characteristics of baloxavir marboxil.
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